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ESft^X^fc^fc^m (ii$£) 1"^o ^Sl 1 5 a(i, fM^^tt 
TtffiSf^* U ^goiSJlX'fyfSl 2^3itBi-^>o 
[0 0 5 7] 

— 0/E 1 1 6 a-2f±, ^KIBl 1 6 a - 1 CioTM^^ £i£ 
§1 1 1 5 a 0{H^^^v^*l^ti:illt4o ffi5e«-^193eS& 1 1 6 a - 3 
ii, «^f^& t*3^X, bT^t-V W114a-l-114a -mZtiZ'ti 

-em&z^t&^^m (mmzfcm^) i«t-v w i ua-1-1 

1 4 a -mClffit^o i£K8£«8& 1 1 2 a - 1 ~ 1 1 2 a -mftLfti 

SHI 12a-l-l 1 
[0 0 5 8] 

HI 4 f±f£2 O^M^ff^^A^^f^M^O^^^-rEl-e^^o §20 
HMO^OA^^m-^MaSB 1 1 0 bit, MSI lib, ffiJfP/^i/*£j&SB 
112b. $?B.^%)^—y°< 9- (nonlinear loop mirror : NOLM) 113 
b - 1 ~ 1 13b -m, WDM*77 114b. Xtlitm^UmU 1 1 5 bfrh 

[0 0 5 9] 

i tz, Xftitm&mWU 1 1 5 b f±, #d£SH5 115b-l, O/E 115b- 

2 , Jt5£te-TO5&8& 1 1 5 b - 3 A**3BSMHI«I«B 1 1 5 b (±, 
[211 3T-±^L7tA^^m*iJWl 1 6 a tmcmifeZWmX^ MftUWli 

o iOi^^i^Atl^ifMglSl 10bli> WDM&ri $ nfc<b 
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[0 0 6 0] 

MSl 1 lbli, A 1 - A m^t5#I$*l^A^WDMif S-t^C^ 
[0 0 6 1 ] 

--ft, NOLMl 13b-l-l 13b -mi:ii, MSI 1 1 btM^n 
^7fc^S.OTHft/^;U^^AItL> NOLM113b-l~113 b-mti, All 

Ubli, N0LM1 13b-l-l 13b -m^cOiBTJ U &K<Z>i£ 

y^SP 1 2^Hlt4o 
[0 0 6 2] 

Ell 5liN0LMl 1 3 bRXfWM^frXtkf&Ul 1 2 b <DW}ft*m.W1r2> tz 
Hb<Dm-?$>2>o UM^fr^^i&M 1 1 2bli, Tunable LD (Laser Diode) 1 
1 2 b - 1 , fgMS 1 1 2 b - 2 , RT^-rV l/^112b-3 ri^flUSStU N 
OLMl 1 3blt 3dB*7°7CU ^t*7°7 (WDM* 7°^ JWJ 

[0 0 6 3] 

&ib\ pI^t-V 1/^112 b-30iiJ;*73SB^ M#7^C 2<7)-3tiS 
-f -2>o MS 1 llbOl o<7>ai7j^T-(i> 3dB*^7Cl^t-bpl Kft 
iL, 3dB*77Cl <£>*°- h p 2 (i, WDM*7 a 7 1 1 4 bO 1 ocoA^JJro 

[0 0 6 4] 

MfP^^McgH 1 2 bOibfPKlo^T, Tunable LD 1 1 2 b - 1 fi, r£ 
ft*&5e«-if-Kfc t^^tzWLm<D3tZ§£3tir2>ytmx~$>&o ^I§?1 1 2 b-2(i 
, Tunable LD1 1 2 b - 1 frh<D\&?}it^%Lm*1fo \^X&'* to Kit* 
o "T^-rV l/^fl 12b-3(i, ffi'W^fctfcfflJgJeflrefc t^»ta®$ 
-£TftlJ^;i^ A a t L*C> NO LM 1 1 3 b 77 C 2 ^Altt^o 
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[0 0 6 5] 

^CNOLM 1 1 3 b<DW)m-^>^XWL<mmi-2>o : l<0 3 dB 

77 7°^Clii, #-hpl^f>AAt4, MSI 1 lbtM^^lf^ 
1 £ 5 0 : 5 0 iZfrm-tZo ttz, &$LJJ7°yC 2 3 d B # C 1 i:io 
T5^l£tt£-7j<7>7\Mf-Sf-A 1 i:fW»y^;l/^ A a t £#&1-& 0 
[0 0 6 6] 

£ it?, ftflJISp^l/X A a^A^^^v^, 3dB^77Cl hpl^ 
A Hi, 3dB^7°7Cl h p 3S^f- h p 4 IC^tt 

f> KmMt^--? (3t7T 4 M—f) L £SR# ft© *) S.Wft@ <9 KfcM U 
M^-|SIB#(CSC/3 dB^77Cl CAItt^o 
[0 0 6 7] 

tC-fsMLfj^f-^OT^^ J; J), h p 1 iZ0>MZ3tm-%r A ltfttifiZtl, *° 
A 1 ii3 d BJJ7°yC 1 tm%&^-7°Lfrh%&)l'--7°^ ?-l<z± ^frMZti 
[0 0 6 8] 

-77. flJUP^KX A aOA*^^i^t:ii, 3dB*7°7C 1 h p 1 

i «9 ftfijfp^* A a O&jgKJfcW Lfcttffi0^b#£ £*o 
[0 0 6 9] 

f Lt, #0*3 dB^77Cl KAItLfcRIK, ftfflO^k^DfcSP^O* 
^3 dB77 7°9C 1 U^tt^^f^^i <9*°~ h P 2frh\&t}Zil2>Z.t\Z?j:2> 0 
-r&fc>*>, IM^'i^^ a tmtafzlttm^A Ula) *r#-h 

p 2frb&jj-f2>3tr- Vmifel) t $mZti&Zl:{Zfj;2> 0 iOi^aT, ftjftl 
/W^&jaflB 1 1 2btN0LMl 13bt:±^ fr$t£ *Lfcftflr^-K*t Lt, 

[0 0 7 0] 
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^z&tjytm^mu 1 3 «so i i^co^ti^t^ 0 d 1 6 am i ^ 

IMS^rttitWR 1 3 0 a (i, f - * - -7V-? 131a« NOLM132a, $ 

ft^ifcX n - 7°mmU 1 3 3 a^«b»«$*L*o itz. tgL&frWL* v - -f&mU 
13 3a ti, 55-m« 1 3 3 a-1, 1 3 3 a - 2 , ftM$Efi#iM$mg& 133a 

- 3 , «ft«ft^tfc^tb« 1 3 3 a - 4 , &«5H&* n - y^iRimmU 1 3 3 
a - 5frbM$L2ti, NOLM1 3 2 a (i> 3dB*7*7CU fefeii'fJQ, 2 

. #mZfr--7Lfrbmf&2tiZ>o :oi9«<7)tHMifWi 3 0a 
t±, WDMi^n^^il A-XCSilcotliMt:ntfi$tL^c:ti:^^ 

o 

[0 0 7 1 ] 

f t-7>°;i/^Ml 3 1 aOW^STF-fi, 3dB*-/7C 1 f p 1 

iL^ 3dB7)7°7C lOsK- h p 2 tt, tft^t^ n - y'^mmmU 1 3 3 
a - 5 OA^tlitSo 
[0 0 7 2] 

o Wx.tf, t 0 ~ t 1 -C(i A 1 , mm t 1 - t 2 Xli A 2 \ t m 

- 1 - t rat'fi A m iv>9 X 7 izjgMttiiZfc&i^4ki-&f&yts*>l'X'e$>Z> (A 
TJTtM-^^l 0 0 p s%<DX\ ^V-7°s*)l'X<D^i> ii-C*± 1 0 0 p s) 0 

[0 0 7 3] 

N 0 L M 1 3 2 a U ^7f^l 2 ^ ^.^^Mf (OTOffc9§ 

" 3 d B7)7'7C 1 ^<bAltt&o 3 d B77 7°^C 1 fi. * - b p 1 7)^A^lt^ 
, ^-V-7V^*£5 0 : 5 OC^tf^o ttz, ^t/)77C2li, 3 d B # 

& o 

[0 0 7 4] 
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, * ^ y ^ / < ;i/ * £ & o 7t gr>5> i± , mm & - ■? l * mm * k , mmyt^jj 

[0 0 7 5] 

bmjj-t&ltr- YWfetf&Sitb* N0LM1 3 2 atcj:4i<^«t-5*<lHI»t- 
[0 0 7 6] 

ifcRfg»&tf>«-^li, afcftSHfcspfflft&Sffi 1 3 3 a - 5 Sr^LT, 7}- 
« 133a-l, 133a-2CJ: ^7>ii££n, Ot>iM -^(iftSr^ft^ 
tfc&ttigB 1 3 3 a - 3 , «K$fcR53*tfctfcffi*B 1 3 3 a - 4 KA#1-*o ftMitfi 
frWtfkthU 133a-3l±, A 1 ~~ A mOcf(0i^i>$fi^ A 1 £J#ojf-5§-£ 
IKLt> -€"<7) A Hf^-co«^^^mi-^>o ftS&g^ffc&ffigB 1 3 

[0 0 7 7] 

It, v«5Hft*n-7°TOltMg&l 3 3 a- 5 (S55HfcT% ^ft^MRfi 
[0 0 7 8] 

K G2fi, KmWfo&frWiD (ps/nm/km) , ( n m) X~Jb 

[0 0 7 9] 

mtE#2 004-3012715 



&m 2003-049485 



^-v: 21/ 



y G 1 ic*f U *$£afcft$H&ffcffiS 133a-3li, A 1 O&fi^ftffiD 
1 L, Wt&tiL&frimmU 1 3 3 a - 4 (i. A m^ft^ftiDm^ftffi 

f^o Z-<Ob A 1 - A L 1 T&£ 0 

[0 0 8 0] 

^*77G2 K*tU SEft^tfe^n-^ffi^kftsaSB 133a-5m frffc* 
n--7°S L1^77 7 h&^f^n-^S L 2 fcfc* «t o ^$cft<«ft55-ffc 

[0 0 8 1 ] 

■T ^^tS:^n-7 p ¥ffl'ft^aSPl 3 3 a-5t±, iltftOA 1 
*E»t*t> ftftfl'IRtDh Dmc7)W{jt^*a6, A 1 ~ A m<0i"^-C 
^it-e, ^n-7*li77'7M:^i), a 1 ~~ a m>e*L-Ftu7VN 0 ;ix7;i|!s£^ 
[0 0 8 2] 

nil 8(i»2o^jfto^3K<^m^^^a«o»is*^i-0-c*4o 
mM<ofm(7)m,t)±m -t&ass 1 3 o bt±, i^ii v-v->v^;i^-r ^131 

b , 1 3 2 b - 1 ~ 1 3 2 b -m, /^l^lSifckffi 1 3 3 b - 1 - 1 

3 3b-nK MS13 4b^<b«i?n4o - <£> <t 9 if iOffl^Mf J1I 
g&13 0bfi, WDMi^n^^tf, A - X C^g 1 (DfttjUK n&ffif&Z 

[0 0 8 3] 

^fBl 3 2 b- 1 - 1 3 2 b-mfi, Xfirttl/Ts *h hfr hKX^h 

m (ffiffl) tcm^ji-^o mo*§^ &£&%86 i3 2b-iii, n^nct 

ftU 1 3 2 b - 2 f±, A 1 £ A 2 KggftU f«^^ 13 2b- 
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[0 0 8 4] 

/Ol^lBilfckSB 1 3 3 b - 1 ~ 1 3 3 b - m(±, $L&3m&<Ote^r<n;*A/Xl& 
lltttftOo MSI 3 4 b»±, ^^^fift^^iMLT, WDMff 

[0 0 8 5] 

mi 9('im3<7)^^f^^ai^^^MaTO«^;^^-ria'e^^o &3<t> 
Hifio^otti^j^^aasi 3 o c vv*^*^ ni 

c , WL&mikU 132c-l-132c- ra> MS 13 3c, a - 

^fUfPSB 13 4c 5&*fcflMc$*L*o -Oct -9 130c 
*i, WDM»*n&<b{cf\ A-XCitoMi:n«^^-tl^^o 
[0 0 8 6] 

S3S'> -^>yt^-f7f 1 3 1 c ti, fcft^ -f y ^ 1 2^>fyf > 
m&Ul 32c-l-132c -mti, XtiW* h h tlX 

[0 0 8 7] 

3 3cl±, tii&2&&&<D'i>l'X*&WL-t&o ttz^ &g#tfc* n - y 
ftlJMl 3 4 c(i, Ell 6-e±^L^^«^^n-7°W®fM 3 3 a tmcm 

(B*S*LTWDM^t LTtB^-T^o mi 9 0W^^^aSRl 3 0 c<D 

w\ m i 8otn^m^s^i 30b^ i>®&mj£*ffi'Mt'e£2>o 

[0 0 8 8] 

izo^x&m-t&o @2 0(i^l&^O7fc^n^n^^ hii«0^^ o 
^n73|^Fg|2 (/l-XCtl2) It 

n* n** h *fromw.x&*), Wi&mm2 1-1-21-5,$ 

R^-fy^ 20-1-20-5, W^J*fl}^a«P 2 5-1-2 5 - 5 ^e>» 
[0 0 8 9] 
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2 r£ft* y f-SP 20-1-20-5 It^rtiffti;* y v /^f/^Xt" 
fiJ&^tU ^-jfeS (AWG) 22-1-22-5, vOl^lS • 3 a 

- 1 - 2 3 a - 1 0 , 23e~l-23e-10, (it* I'y) 2 4-1 

-24-5 7&>P>*J&£*l£o 
[0 0 9 0] 

?£«J3ISR2 1-1-2 1-5*4, A^t^WDMifWL, WDMff-^O 
WDM&K*Lv*&<a&gfc&ftg£&-*-& 0 5tr£ff 2 2 - 1 - 2 2 - 5 f4, j&ft 
mik%.<r>%^*W&%^5tfctZ>o /'f^^tS • &ffl'£J&8IS2 3 a - 1 - 2 3 a 
-10, 23e-l~23e-10(4, ^^O^-^O/nVI/^iPSS:, WDMjf 
f^WDMSfScf^SI LT/W^ISEEiSfcfTVs *t£i^J±MWrafe*i^& 
<b J; -) K&fflgg&fcfH o 2 4 - 1 - 2 4 - 5 (4, \tW£.Wfc<n>it*m 

[0 0 9 1 ] 

W^^^SSB 25-1-25-5 (4, 7 ^20-1-20-5 

-e* o 53- »t h ft tz ytm^ k** u urn & h m^^< § * urn l t &^f & * 

[0 0 9 2] 

2 OWDM 1(4, lOGb/s (lOOps) "CfiJLJS A ( 
1 Of «^i?tLTV^ 0 |WJ#HWDM2 -WDM 5 (4, 10 Gb 

/ s ( 1 0 0 p s ) -C^ft A 1 - A 1 0 <D 1 0 $t (lOftl/V) tfZHlfixWL 

[0 0 9 3] 

BWl,£-ef4, ?&g'g&gB2 1-1-2 1 -5 ICiot, ^WDMMCSSt 
m^M^n^f-^-t^^o ---e, g«FW£ftifcn(4, WDMitf L<fS 
O-C, 02 0^ WDM 1 -WDM5 Ci 0 , n = 5t'*^ 0 L7^ ? oT, 

i6«rtaj«ftafei±5?Rt-r*o-e, A-xcni2t*«±^tf, ai-as£*ij 

O^TT, A 1 — A 1 OOAMtWL, A 1 — A SO^-ftL^OjfeStCggtfe 
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[0 0 9 4] 

$lx.(2\ Bi*OWDM 1 i:oi»tl5 $L&W8k£ LT(i, H- H ( 
r£KM&£L) , -A10-A4i:^9J:9t:, a 1~a 1 0<t>?£ 

R£A 1-A 5 0afegm>1* tLjHlgS&LT^&o 
[0 0 9 5] 

Ctt^-ewu 55«f 2 2 "C^uu^^nr, ^v^ips • \tm%mM2 3 K 

iot, /n'^^ipsee^, w&m&tfmzttfe^rtttZo mm^mmt 1 o (= 

WDMSSt) ■CabS^-e, 1 0 0 p s o^^fi^A;^-^-*: 1 0$MFJLfc 1 
tt^o #flx.{£\ wdm i -ei±, a i - a 5 <7)r^ft^\ i o p s £ twi^lSEEfci 

&-?h2tiZo WDM 2 -WDM 5 i:ov»T & ^tUT* &o 
[0 0 9 6] 

DMXit 4-1-24-5 Cio TM^tLT, |sl CfgOff 

/6 ? fti6^tL^^«!:^^o Wxlf, £Hfc£2 4 - 1 i:iot, WDMltiiA 1 
i^I^l 0^^1"^o ratjltw, WDM2-WDM5t1i, A 2 — A 5 Of-f 

-e fi-eata* 1 o * 0 

[0 0 9 7] 

EJfe^r-Ctt, ffi^J^:M^3aSB2 5-1-2 5-5Ciot, ?£:ft^$K '"OV 
^*Sl£^ ? i&$*t7tWDM^t^*o tB^5ti^Mll2 5-1-25-5 t± 
. $«MItLt(t A^^^ffi^^^'b^D^^-r^^rSS^fSft 

[0 0 9 8] 

flUtf, ttJ^^m-^MSB 2 5- 1 *±, Di&.SKisit&WDM 1 fcfcfU 10 

*K #afcft©fifcffifc& to'^ i ov^oa l * a l - a 10 ^r^ft^i"^o i 
1 0 p s ^7C<7) 1 0 0 p s (7)/^^XiIiItc$£A1"'5>o £*UC J: 0 , ft* =/ 
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[0 0 9 9] 

El 2 0OA -XCmW.2 <h N mi^Lfz X -XCmWl t<Dm^^Z 
O^TlftBJf1-£o HI 1 O A -XCit 1 t?fi, * UTs h -^75 ? ^-r^^^-ti^ ? 

I$^:fr#Jtfc£WDM?£;ftikm£: LT, ^n* h-*j&*$§&Lfct*&#n Xm£ 2 
5 0 0 (— jRaftfc Ltli, nXm^BWfiberXATxi/2) £M£1-J:9K 

[0 10 0] 

M:(i±PM*iotLiv\ If y h V- h 1 0 G b / s & nXm 
= 2 5 0 0Otl<7)^^-7°7 F25Tb/s o £ ( - tf>^£"C * 

[0101] 

^ h-^^mt^IHt:o^t^f^ 0 A -XCil 1 t^nx h - 
^^tSIftti, yaffil 2©^$S1 2 a ( AWG) -Cftfg-^£ 

[0102] 

, AWGcotB^^^^^^tlJE^^^a^fir 9 «t 9 K-fho 1r^t>%^ AWG Tr 
[0 10 3] 

[12 2 fi^n^ h-^**|&^-r43?H*fiFOflHfiS:^-fBI"C*'&o A -XCi 
ttl-Cti, A 1 - A m^f $*l^WDMM^*, ATJ^W 1 1 
t, ®L&$89k ( A 1 ~ A n^<Dm&) , '*)^Mti±.%fc (lOOps-lOps) 
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[0 10 4] 

::tnXm^ 2 5 0 0 £fif £ # t±, A^J^S^S^ 1 1 OdtJ^fi 

h^^X -) Hfiffi^^^LTV^^ n xm^ 2 5 0 0 fcWfc £ & </^£"C{±, 
[0 10 5] 

[0 10 6] 

02 3li^nx h - ^ ^4 L ^ v« ^^fit* ^ 0 A -XC^fi2t:ii 
, A l-Am#I$^:WDMif«:, £1\ 2 lttftfjl (A 

1~A n«) «rfifv^ t!tMOff«:MS2 2«t^» 0 f 

[0 10 7] 

[0 10 8] 
[0 10 9] 

00 x. (i\ tf -y h V - b A* 1 0 G b / s O^f KM L . n ri* 1 

0 0 0 (1 0 0 0ft^) > 1 p s Kffi*t"t* i><Dt Lt, Wl^ffll&m^l 
0 0 (lOOps^lOO^IJ) ti-Zt, Z<Dt £<DX)\s-y°y Mi, 100 
0X1 00X1 0Gb/s=lPb/s^^o 



mil# 2004-3012715 



2003-049485 



^-v: 27/ 



[0 1 10] 

&±tmLfz£ 9 *§§^<7)A -XCgf2 T'fi, ^o^h-^^i§^-r 
IC, ^fcf-yh (Pb/s) a^jg^^m^;^ •yf->^*^^f 9 -<h^-e^, ^ 

h Wcm^n^tHLfz [e - J AP AN¥icB&J "Ci±, 2 0 0 5^itCl 

0 0 0 7?1«:w<7)Mi«il^ hTt-t^m (100MbXsX1 0007? 

tf=lPb/s) t-#Bf $cIjc"C § Z> MM &BM£ Ltv^) 0 
[0 111] 

A -XCgi2t-li, ^SEL^&S^^^^^^W • W^mSkU2 3 4rift 
»t*£fcKfc*OT?, a -XCSf 1 tttMlrh fc, ^fiMUi*§ < L 
fc7&*ot\ 2 5Tb/ s&T<7)X)\/-y°y hxmmi-Z>m.mxtt, A-XCgf 

[0 112] 

fSo a2 0f±aL7 t :A-XCgt2tlt h fi^* tf y hjftKfc 

o ti^i^^'f y ^ > ^^nrai-e* & ^\ ^ 20-1-20- 

gti^^fW^o ^ft^-T y^--U2 0-1-20-5 (i, * 

(/n yy : blocking) 9 <i 7°(D7 4 v^-Xhho ZOtztb^ 0 2 0?) 

Xl±^$)]X$>&o 
[0 1 13] 

\>mx\$^ *>r y^-yvm Kffim* t $L£z>z.t<7)%:^mm (;>7uy*y 

y I non-blocking) ?4 7°<D7^ y -f-Uffl ^fz^5£W<D A -XC^tCOV> 
[0 114] 
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^(D2 X 2<DX4 7fSW5 1 - SW5 4 lggCX^ 7f SW5 K SW 
52£@£SU 2g|t^^7fSW53, SW5 4^@eiLt, 4^t4X4 

[0 115] 

7.4 7fSW5 1 (i, AMlJtC*°- hpla, p 2 a, ft$HPJJlC;K- h 
p3a, p4a^U A^yfSW5 2li, A»JJ^*°- fplb, p2b, 
fcBilftflBKtf- b p 3 b , p4b^f ^^;fSW5 3li, A»JJ^*°- h p 

1 c , p 2 c , tB HSm i:*-Fp3c, p4c^U X^;fSW5 4li, A 
ifSHHIKaK- Fpld, p 2 d, m»JJ^^°- b p 3 d, p 4 d £^FLTv^ 0 

[0116] 

-e LT. b p 3 a t h p 1 c tfy 4 > L 1 tglU *-Fp4aJ: 
*°- hp 1 d &7 4 y L 2 U b p 3 b <h b p 2 c i)^ 4 > L 3 

tiHL, Fp4bfc*-hp2d* J 5>f>L4 ^^i"-2>o 
[0 117] 

/UP1 f p 1 a — hp3a) , - h p 2 a 

- b p 4 a) . /UP3 b p 1 b— h p 3 b) > ^UP4 (*°- h p 

2 b— h p 4 b) , /UP5 (*°- h p 1 c— h p 3 c ) , P 6 ( 

h p 2 c— F p 4 c ) , /UP7 (jK- h p 1 d — h p 3 d) , 
^P8 (#-hp2d-#-fp4d) T&2>o 
[0 118] 

CIO «t 9 ^Utaot, Alt"^ (si, s 2 , s 3, s 4 ) 1S§^ 
^f7f SW5U SW5 2 OAllUPJJ^Atl It^Y y > ^ £ *l & L 2|&@ 
^^;fSW53, SW5 4 0W«l|ffl^t>m«-^ (s 1, s3, s2, s4) 

o&tf-ctn* $ iis c t k & £ o 

[0 119] 

i:t\ ft^s 3 tm^-s 2 teZ<D£i~C\ jf-^-s Uff s 

4 0Jl|I#£A*L#x.-C, Aflf (si, s2, s3, s4) £ tttft ^ ( s 4 , s 



tbfHf 2 004-3012715 



mi 2003-049485 



^-v: 29/ 



3. s2. si) <D&Tf\Z74 yJ-yy-f&mSZ^Z.&o 
[0 12 0] 

m^-s 1 «Coi>TSI.^ X^7fSW5 1 <D^7P 1 i±, *°- h p 1 
a— h p 4 a'MfiJlt, 9 4 > L 2 ZM^fzfe^, 7>f7f 
7<7)|6]#£*°- h p 1 d— ?K- h p 4 d^|p]lt^> - £ i:i^ 0 ttz. If # s 4 0 
iMCov^I^t, SW5 2©;UP4li, ^-Fp2b-*-fp 

3 b^fR]tt> yjyLSiM-Dtz&lZ^ 7 4 y *f- S W 5 3 <D^7, P 6 <D\a\ & £ *° 
-^p2 c— h p 3 c^fatf&ZtlZft&o 

[0121] 

3-ft<D/*7stfmmLXL£ 9 it*^-6 (00 x.tf, X^7fSW5 1TU 
^ P U / U P 2 h p 4 a T^o^o TL I 9 ) o Z<Dtzib, ±!BO*& 

( ftsl, s 4 0^0M#^AtL#x.^C<h{iT§-r\ Iff s 1, s4<DjiH# 
£A*L#x.&7t#>K(i, jf#s 2, s 3 <7)Jl#£T-A*L#x.&lt*ili' fc^fc^i 
tt:^^ (ftjg, m«f- (s 4, s 2, s3, si) <h-f £ Lt^£v>) 0 
[0 12 2] 

mXra<D||7^7m±, Ai&m- 1 ^t^JSt" LT 
12 4©X^7f SW5 1 Tii, 7^>L2 P 2 LT Ltot 

[0 12 3] 

is 2 5 mtmmrj -f^xj ? ^<d— m^^mx-$>^>o a» ? 2^, m» ? 

4#<£>2 X 4 <7)*-f 7fSW6 1 ~SW6 4 l^B^^f -yf SW6 K S 
W6 2£KfiU 2S@C7^7fSW6 3, S W 6 4 £Kfi LT, 4 X 

4 <7)^^r 7fHItt^o 
[0124] 

tfz, * 4 7fSW6 1 «\ Fpla, p 2 a, ffl«UBK#- h 
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p3a-p6a^tU *>f 7fSW6 2 t±, A«JJ^*°- hplb, p 2 b, 
fcttfUHKtf- Fp3b-p6b^L, X>f 7fSW6 3 (i, TJSMMK*- h p 

1 c ~p 4 c , ffli»f!IK#- h p 5 c , p6c^^U ';fSW6 4 (i, A 
*£tfflm*°- h p 1 d ~~ p 4 d , mWJJ^^- h p 5 d , p 6 d ^tL-Ci^ 0 

[0 12 5] 

LT, *°- fp3abf-fp 1 ctfyJ >L 1 *°- h p 4 a t 

h p 2 c ^ > L 2 t^f?c U - h p 5 a t *°- hp 1 d -f>L3 
tliL, *°- hp6at-f-hp2d3i s 7'f>L4 tW^f^o 
[0 12 6] 

^ <b tc^ Fp3bbf-hp3c75 ? 7^>L5 fcSM£U ^-Fp4bt 
h p 4 c -f > L 6 tmm U h p 5 b h p 3 dri ? 7 4 > L 7 

fcftScU Fp6bbf-fp4 d^7^>L8 hWfctko 
[0 12 7] 

/UP1 h p 1 a— h p 3 a) , (*°- h p 2 a— # 

-Fp6a) , ;**P 3 b p 1 b-*#- Fp3b) , P 4 (atf- h p 

2 b-»#- h p 6 b) , /**P 5 (sK- h p 1 c— fp5c) , AXP7 ( 

h p 3 c— *K- h p 6 c ) . /UP10 (*°- Fp2 d— h p 5 d) , 
/^P 1 2 (*°- h p 4 d— h p 6 d) 
[0 12 8] 

;<7)i9^t:iot, Aff (si, s2, s3, s4) li, 1|£@<75^ 
^7fSW61, SW6 2(DXr^M^hXt}LX^4 y^yyZti&t, 
OX^7f SW63, SW6 4<omHfilJ^^aiM-^ (s 1, s3, s2, s4) 

[0 12 9] 

znttBfrb. Mt s 3 tits 2 -c% its i tits 

4<Z>JQg#£A*L#x.-C, Alft (si, s2, s3> s4) SrWfitt(s4, s 
3, s2, si) ^3&^^^^r >^>^1-^)^^#x.^o 
[0 13 0] 
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02 ^fV^^Utti^tit^^o lf-^s lOlii&^o^T 

H&i, X^-yfSW6 1 <7V^P 1 (i, h p 1 a^* Q - Fp5 a^fBjlt. 
7^>L3 ^iloTt^H, ^-T -;f SW6 4t!>^^P 9 0[fi]|^>f- h p 1 d 
7^£>*°- h p 6 d^falfZ Zt Kfc&o i/c, If^s 4 <Dm&^^^X^7o 
^^•7fSW6 2^UP4li, *-hp2b-^-hp4b^tt, 7^f>L 
6 ^lo/:fi:, ^ 7f SW6 3^/^P 8 <7)|p] § h p 4 cri*$>#- 

[0131] 

'f 7 f rtO/U^fi«t4 1 1 v> (lS-5f-s3, s 2 <D'^mt^(D^ t) 0 L 
/;#ot, ii-Sf-s K s 4 0^<7)Jli#^AtL#x.^>i fc7&*"C§, (s4, s 

3, s2, si) ttait^-eiio 

[0 13 2] 

If, @2 6^^;fSW6 1 -Cti. 7^ >L 4 £i§1v-** P 2 £ LT & . 

* 9 — Jj<0'*A P 1 ^ 3 il <9 (#-hp3a-p5a) 07^f>Ll~L3 

[0 13 3] 

& Q 1212 7 it^mM? J 7°<7)&fflxJ y^<Dmi&*7Flrm-e$)2>o ^mx^y?- 
SWlOfi, 2 j£f#J» <b & , lg§i:A»^m*, tUH^m • n^<7) m Xm 

• n^^f 7fSWl 1-1-SW1 1-nt 2g@CAI^m • n*. 
7>%i^m • nXm^^f 'yfSWl 2 - 1 ~ SW 1 2 - n t>fl|Jffi$*L, ^ 
fttra • n Xm • n^^^f yf-X* ifz, lSlOmXm • n * >f -.y^fin 
1®> 2|&§Om • n Xm^^T y ^ti n1i£<£>-C\ i^traXm • n ^ y^i?2 

n1@&& (lftgt 2J£§(±|aJ£*.>f yf) 0 
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[0 13 4] 

S«bK, lg§(OX^ y f SW 1 1 - 1 Ott}£&ti> m^O^-f >co^^n^) 0 
, irfO^-f >3£<i, 2gl^^f 7f SW 1 2 - 1 ~ SW 1 2 - n ii-eft-T 
tiWtnlr&o *4 ';fSWl 1 -2-SW1 1 — n frb<Dtftfflii> filW.^ LT> 2 
g§W7>f SW1 2-1-SW1 2 - n k.-£ti*riv8&ftt&o 
[0 13 5] 

££T% llxi<7)^i^^ y-f- U^^fSWl 1-1-SW1 1 -n©v»f 
ftrt^*-* yfOit) <7>Afclm- l^l^)S1-^tB» ? «t5:L^^ » 1 
-feffWLtih^^(D^mt, (m-1) £3|v*T, m- n- (m- 1 

) =m (n-1) + 1"C** 0 Lfc^oT, m (n-1) + 1 ii «9 K g ffiK/** 
7& ? 31tL£ OT% 7fSWl 0 tt^Rfl** -f-Qibh o 

[0 13 6] 

W2 0(±, 3l£fllJ&^«b&*K lgBKAjftjFm*, (2m-l) *<9m 

X (2 m - 1 ) (OX^yf SW2 1-1-SW2 2#£g tcA^/6 ? n^: 

, Wn$<7)nXn^^7fSW2 2- l~SW2 2- (2m-l) 3 
l£g^A» ? (2 m- 1) ^ tait^m^co (2 m-1) Xm<0X^7fSW2 
3-l-SW23-n tfrhMJ&Ztl, ^tm • n Xm • rKT)*^ y fQ%>h 

O 

[0 13 7] 

tfz, lgiOmX (2 m-1) X-^y^^nji> 2 lie II O n X n^^f yf^ 
(2m-l) ffl, 3l£gO (2 m- 1) XmX^ 7f ^ni^<OT% ^#T*mX 
(2m-l) ^^7f^2ni ( 1 |£g £ 3 1&@ (i|s] >f -y , nXn^^ 
-;f-# (2m- 1) 1®&£ 0 
[0 13 8] 

lgg^^f 7f SW2 1 - 1 <7)tb^(i, 2m-l^t, l*o* 
o2g@^^f 7fSW2 2 - 1 ~SW2 2 - (2m-l) b*rti*rtv&&tf& 
o X^;fSW2 1-2-SW2 1 -n^"b«Hlji^i(:Lt, 2|&iO;^ 
7fSW22-l-SW22 - (2m-l) t ttl^tiW&-f & o 
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[0 13 9] 

tfz, 7fSW2 2 - 1 <7>m*ftf±, n*4«t?, l^o3SS 

(7)X^7f SW23-1-SW23 - nb%in*fti%kWL-rho ^^;fSW2 2 
-2-SW2 2- (2m-l) ^t>OtU*l<> LT\ 3g@^^-yfSW 

23-l-SW23-n t-Ztl^ti&mt&o 
[0 14 0] 

ltl^l-^^'>f(Oai^± (2m-l) 
ljM3:* ^7f^f>2giO ( 2 m - 1 ) ^7fSW22-l-22 - (2 

m-1) (2m- 1) &X~$>2> 0 itz, 3&B<DmtLXy( 

v^(D\m* (2m- 1) ^X*&Z>frh, 2&B<D (2m- 1) IS^-f^S 
W2 2- 1 -2 2 - (2 m-l) frtl-FtLfrb 3t§Of{ii^-f y^-^fp]^^ ^* 
*o:fci&f± (2 m- 1) $-e^>i) 0 
[0141] 

. * y ^co A^m - 1 * ffii^lii L i> > ( 2 m - 1 ) - ( 

m-1) = rn^O^U ^ 1 ^ g - 3 @ 1:1^ I i: I ^. O t\ SW^^fyf 

sw2 ofi#K*^^r ^t?*s« g>mn%.<7)Wfflmxy( cus 

) M^-T yfi fcn^tffL* (Charles ClosK <fc oTJtlg£*i7t£ <t K J: &) 0 
[0142] 

in 2 9 a^mm? 4 7<D^mxj v^<vBj&Z7Firmr*$>2>o 02 8<Dmm 

■e*4^BX>f SW3 0I4, 3 4 0 „ 1 l£ g CA^m*. tB*l 

7) ? 2m*(OmX 2 m(7)*^ 7f SW3 1 - 1 - SW3 1 - n fc, 2S§i:A^ J 
Wm$OmXm(7)X^yf SW3 2- l- SW3 2- 2nfc, 3|£g 
CAI^2m$, tKWW2mXmO^'f 7fSW3 3- 1 - SW3 3-n 
bfrbffij&Ztl, ^#tm • nXm- n^^f ;fT^^ (m>ntm, n i±1H 
tfc) o 
[0 14 3] 

it:, lSI<0mX2m^^7f^ni, 2ggOmXm^^;f ^2 n|, 
3^g0 2mXmX^ '7f^nl^Ot\ ^tmX2m^^;f^2 n| (1 
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[0 14 4] 

££1*. lgg^^f 7f SW3 1 - 1 0£b&(±2 m^-C&l^ :«2mW 
m/n (m/nt±«E&) ^O^-T ^rti:2tl^^f 'yfSW32-l-S 
W3 2 - 2 n fc-^n-rneSci" *o *4 '^SW3 1 - 2 -SW3 2 -n^^ 
ffijfilil^*^ LT, 2S§^^7fSW32-l-SW32-2 n t^rix-ffti 

[0 14 5] 

ttz, 2^§^)^'f7fSW32-l <7){tS^(im*t^ , Z.<Dm*ii*m/ n 
^O^-T >^rti:3tgOX^f 7f SW3 3 - 1 ~SW3 3 - n t ^ti-Tti® 
ffit&o A J 7fSW3 2-2-SW3 2 - n^^om*a^[5l#ai LT. 

O^-f 7fSW3 3 - 1 ~SW3 3 - ntzti-rti&m-tZo 

[0 14 6] 

y^-frb 2&B<D2 n\W7,4 7f SW32-1-32-2 n 'Mo] 9 
^{i2m^T^x2>o 3^iOffiX^f y?-<DAWLli 2m^X~$> 2 

|£g<7)2 nlH^^f 7fSW32-l-32-2 n -etL-Tft^ <b 3 Ifcg O^-fi^ 
>f 7 9 <D^m± 2 m^-Cab * o 

[0 14 7] 

L fcri s o I&BXJ y fOAiim - 1 # * fttiSLtimtL L . 3ig 

^fOAfm- 1 ^tC^-t^tbll^lijZL^^-e^, 2m- (m-1) 
= (m+1) *<£>/**ri*l&B — 3ggCl^iH ? t^Ot\ ^^-fyf 
SW3 Oli^Ul^^M^o 
[0 14 8] 

W^^f7fSW4 0l±, 3g»^^> lSICAft^m*, ffi*l 
^2m$OmX 2m^^ ';f SW4 1 - 1 -SW4 2g@t:AII^ 
2 W2m$© 2 mX 2 m<D7><{ SW4 2-1-SW4 2-nt, 

3g@t:AI^2m$, tHi«0 2raXrn^'f '7f SW4 3- 1 ~SW4 



tHiE# 2004-3012715 



&m 2003-049485 



^-v: 35/ 



3 - n fc^<bfl|j£$*L, ^#-Cm • n Xm • n<DA4 y^-X~h& (m, n 

) o 

[0 14 9] 

, 3^g<?)2raXmX^7f^ni^^ 4^mX2raX^ ^ff 2 n| ( 
1 l£g t 3l£g(i|B] C*^ -yf) . 2mX2mXf;f^ntt^ (H12 9-e^ 
Ltz^m^^ 7f SW3 0 iH^^f y?-Ml&m±&% < o 
[0 15 0] 

1 ^g<7)^-f ';fSW4 1 - 1 <7)m#H(i 2 m^-tr^) ^ > :^)2mtt s 
2m/ n (2ra/nlill) y 4 >$r £ K 2 & g <7)^ 4 y ^ S W 4 2 -.1 
-SW4 2 - n t-etL-rtl^g^-^o ^^'^fSW4 l-2-SW42-n^<b 
OMklspff^LT, 2|£gO*-f 7fSW4 2 - 1 -SW4 2 - n ^-eti-m 

®M£-f &<> 
[0151] 

tfz^ 2gcB<D?\4 7fSW4 2 - l^»2m^f), :^)2m« ? 2 
m/n^O^-T >^r^tC3^@<7)^^ '7fSW43-l-SW43-n 
W^-f^o ^ 7fSW4 2-2 -SW4 2 - n ^ h <7)tBf& & IsMfK U, 
3g|^^f7fSW43-l~SW43 - n^ti^It^o 
[0152] 

y^^h 2^gOnjSO^^ yf SW4 2-1-42 - n ^filfr d ✓ O^SScfi 
2m^^ 0 3S@OW>f 7fOAIIi2m*t^^*f), 2|£g 

OnlTO^ 7fSW4 2-1-42-2 n^ttl^tlfrb 3 |£@ 0-^13;^ ^ y *f- 

[0 15 3] 

L/^oT, mi^-f yf-OA^m- l*i:^Ii>tl. WHSL, 3l£g 
* >f y ^ <0 A*£m - 1 ^ tc^^-T & m^^iSil L tzm^X i> , 2m- (m - 1 ) 
= (m+l) *<D/^tfl&m^ 3tii:i^-t^ti^ot\ ^m^^y^- 
SW4 0 mtffl&y- 4 7°^$>2>o 
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[0 15 4] 

o^t^ifl.c 111 3 1 mmM?4 7°<7) A -XC^g?)«J&£7Fl-0'C&&o 
A-XCgf3(i, A^iff<7)WDMt^n, A^lt^^M^ tLT^;» 

^D^3^^ > ^^ffd^e-e^^o a -xcgi3 f±, wm&? J y°t it, 

& Z> X 4 v f - > :T38fr fcfcffl L fc^ft) * o 
[0 15 5] 

A-XCgf3li, 3 1 - 1 - 3 1 - n , ^ v 4 0 , 

. /^W^ipsfeA^ 32-1-32-n, fcR* -f 7 5 0 , ■ 
^^^m)t±U3 3-1-33 - nfrbffif&Ztl&o 
[0 15 6] 

yf-SM 0 ti, 3Hfc»4 1-1-4 1 - n <h, WDM 1 Ojfe«^-*«L 
S^&Tfcft-^MSSM 2-1-1-42-1 - 2 m^f)WDMnOMf ^$11 
t^lfM4 2-n-l-42-n-2m (WDM 2 &|5fc03fete#*8i3*B 
HEIjF-tt-f) MS4 3 - 1 -4 3 - n £ ri> <b fl*J& £ *l & 0 
[0 15 7] 

fcft^ y^gR5 0 (2, 1-1-5 1 - n WDM 1 <D%m^r^^t 

m-r^>ytm^^MU5 2-1-1-52-1-2 mTj^WDMnOMt^fel 
-r^^S^-^S^ 52-n-l-52-n-2m (WDM 2 J»<7)^f -^SfR 
(ilH^-^-r) ^$lfl5 3 - 1 - 5 3 - ntfrhm$LZtL%> 0 
[0 15 8] 

, ^?£f£4 1,51, WL&Bm • ;<^xmtJt±U3 2,33, 3,53 
lt^rti^tinm*>&o ifz, A-XCSI3rtOtIM3 K ifcftlEtfe ■ 
;l"*H}£ASB3 2 -Cfi, A 1 - A mW^ftt^A^WDMf f i:^ LT, 
J&^ToT, A 1 — A 2m<D^mit^DWthtz>sb (^Ml*lMfti£fi A2Hf 
^-O^fiO'fe^l^i-^) , WDMlffl«fW4 2-lii2ml, WD 
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M2fflOfffj!lIir ) 4 2 - 2 fi2 mj@. £ <b CWDM n fflO^jf 4 2 

-n(±2rai*^o L/c^oT. it iE 4 2 it (2mX n ) ^&£ 0 
[0 15 9] 

ra&K, ftm-5§-*rasB 5 2 - i it 2 mm, Jtm-^ymu 5 2 - 2 a 2 mm, £ 

<b tc^f ^31^ 5 2 - n (i 2 mi^<7)t ^M-^-MS^ 5 2(i ( 2 m X n ) 1@ 

o 

[0 16 0] 

^^^t-^MSgP4 2 £^r£§!4 3 ^O^flcM^^m^S^S 2 
§15 3 hOlSi^Cov^PJt^o ^«4 3(i, TfcfS-^MSM 2<7)tB7J 
^t^CTU WDMl-WDMnrti:, 2m/n (2m/nlilt) 

r4^tmm-tz> (&&\ msrfBju&it-f Ei3 1 rpitZTFirxnmt, 2 

i") o 

[0161] 

0flx.f£, ^«4 3-l(:ov^|,^i:, ^v££l4 3-imi, WDM 1 
f ^Mt^MtM|5 4 2-1-1-42-1- (2m/n) ^^>Ot±i7J-7 
r4^t, 2&B<DWDM2(Dm-^Zt&m.1rZ>, 0^ L&v^lf-^ySgG 4 2 - 
2-1-42-2 - (2m/n) ^ «b Otb7J 7 r ^ , tl^WDMnOf 
f^Iti, I^L^v^if 2 - n - 1 - 4 2 - n - (2m/n) 

[0162] 

m3 2 itytm^-mmut^^m^m^^Tn'tm^^^o <r<oint± N ^jt^- 

mmUtfrfe^(D&m£i&ZfrfrV^1r<tmir&fz&<Dm-T:\ n = 2, m=2 
[0 16 3] 

ZCDt i ^m^'it, 2m/n=2T^4(7)t\ 3 - 1 , 4 3 - 2 it 

. 3fc«-^&3«B 42-1-1-42-1-4, 4 2 - 2 - 1 - 4 2 - 2 - 4 <£>tti 
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tjy r 4 ^^ML, WDMK WDM2rti:, 2 (=2m/n) ^^i<7)(±l^ 
-7tA ^hW-lmtho 
[0 16 4] , 

-?%t>-tb, itm^^MUA 2 — 1 — 1, 42-1-2 ^^(D2M^)77^ 

/m^$t§£4 3- 1 tmwiL, itm^mu4 2-1-3, 42-1 -4^0 
2^^m^-7 7^^(i^§i4 3-2 tmmir&o mm^tttm^mmb 4 2-2 

-1,4 2 - 2 - 2fr<b(D2^<Dli!>?)7 T A /^i^v£f?4 3- 1 tglL, ftff 
^Sg|54 2-2-3, 42-2 - 4^^©2^lU*77^/mM^4 3 - 

2 t&mtko ytm^mmns 2 tMss 3 <hoM^i£^-^-c&_tietiBi 

[0 16 5] 

>x^m^^x%%m-r&o WL&mms 1 - 1 ~3 1 -nftiw, a# 

t*WDMifi:*fL, &ft^JfeSrffoT, A 1 ~ A 2m«^«t^o # 
?££I4 1-1-4 1 - n{±, ^ft^!^o^S-^^^ft^^^i-^>o ftlf-^ 

~A n^^OV^f^OtS^^tt^o -ir LT, TOfJl2m (A-XCi 
SI, 2-e(iB#r H m#J^:(±m-e^)o7t:^, A -XCigSS&t^ZiiCT) A -XCi 

[0166] 

^«4 3 - 1 - 4 3 - n(±, f4«m^^^f-^^^i--5>o ^flx.(i\ 
S4 3-UiA 1 (7)^";M^lSLt^tL> £i££?4 3 — n (i A n ?)/^* 
©WUm^o • ^^I^A^S 2 - 1 ~3 2 - n(i, 

y^-U4 0frb<D&t}tZttL, ^ft^^tfoT, Al-Ara«M 

[0 16 7] 

5 1 - 1 - 5 1 - n (±, r£J^1& • ^^M&fc-KU 32-l~32-n 
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[0 16 8] 

^?£§I5 3- 1 - 5 3 -nli, \±W£Wfc<nm% -S§-£^?£-f Z>o flUtf, 
H 5 3 — 1 ti A 1<7)^^1^XC7)^^L-C^L, ^r£3?5 3 - n (± A nCO/^UX 
WlSUMtio • /^^^ipS^f[5 3 3 - 1 ~ 3 3 - n(i, r£fi 

[0 16 9] 

iOi^C, *f^(7)^-XCti3li, y ^£ 2 U 2£ 

R.X y 4 0 , 5 0 1*1-? 12. buIxO^^I-C 2 mfcfttD-fcMft'fcZft^fzfe 
B#P H 1^#jm^ 2 m<i: LT/^l/^ipS^miSL, 2m/n^:£A 1 ~ A n K#J 19 

[0 17 0] 

ci(7) j: ^> %mi&K-rzz£^ 03 o-e^tfc^w^-r ^sw4 0 tmmw 

[0171] 

033, 03 4 (i A -XCit3 h^WiTsA 7fSW4 0 ^OMlSM^^^i" 
0-e&& o ^-xcii3«M3 1 (0A^]^^MfW4 2<ottiU 
ttr^EfyjAfi. £ffl*4 7f SW4 0 (7) lgg^mX 2 m^-f y^HcMJSU 
#r£Si4 3(OA*^^.MfMi5 2<7>m^^-eoEPBlB(i, yfS 
' W4 0<O2gl<7)2mX 2m*^ iHl2tS U 5 2<7)AM>« 

• /N°;w^ilJgt£^3 3 <J0t±l^S-e<7?|E^Cti, 7fSW4 0<7)3 

[0 17 2] 

— ^> ^^7f-SW4 0<7)Hria«tL, A-XCit3<7)WDMl~W 
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o 

[0173] 

3 fti?nCiIt^Ot\ mX 2 m*^ 7f<Dffii|i: 2 mX 2 m^-f 
[0 17 4] 

EWc^L, ftfg-^&SSP 5 2«77^A'li2m/n^t, nTO 
3 ^■ttett^^M1"^<7)'C\ 2 mX 2 m^-f -y^<omBt 2 mXm*>f 
y f - <7> A t <0 M ^ L v > o 
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